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TI Heparin- induced thrombocytopenia 

AU Depasse, F.; Samama, M. M. 
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SO Annales de Biologie Clinique (2000), 58(3), 317-326 
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DT Journal; General Review 

LA French 

AB A review with 38 ref s . Thrombocytopenia is a threatening complication of 



heparin treatment. The mechanism is the prodn. of antibodies, the most 
frequent target of which is the heparin-platelet factor 4 complex. These 
antibodies may activate coagulation and lead to venous or arterial 
thromboembolic manifestations. Clin, features as well as functional and 
immunol. tests are used for diagnosis. Treatment consists in 
discontinuing heparin administration and using an alternative treatment, 
for which two drugs are indicated in France: Orgaran and Refludan. 
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AB A review with 62 refs. Diseases assocd. with activated protein C 

resistance, diagnosis, complications and prophylaxis were discussed. 
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AB A method is provided for treatment of heparin- induced thrombocytopenia 

with protein C. The invention provides a needed therapy for a potentially 
serious and debilitating disorder while avoiding complications such as 
bleeding tendency, toxicity and general side effects of currently 
available anticoagulant agents. 
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TI Resistance to activated protein C and inherited thrombosis - molecular 

mechanism, diagnosis and clinical management 
AU Baker, Ross; Eikelboom, John 

CS Clinical Thrombosis Unit, Department of Haematology, Royal Perth Hospital, 
University of Western Australia, Perth, 6001, Australia 

SO Advances in Vascular Biology (2000), 6 (Platelets, Thrombosis and the 
Vessel Wall) , 307-335 
CODEN: AVBIFD; ISSN: 1072-0618 

PB Harwood Academic Publishers 

DT Journal; General Review 

LA English 

AB A review, with 194 refs. Studies on the relation between resistance to 
activated protein C (APC) and inherited thrombosis are reviewed. The 
recent discovery of APC resistance has substantially changed the 
understanding of the importance of the protein C anticoagulant pathway in 
patients with a personal or family history of venous thrombosis. This 
abnormality is caused by a single point mutation involving the factor V 
gene which can be detected readily in the clin. lab. by either 
clotting-based or mol . techniques. The discovery of APC resistance offers 
an improved understanding of the relation between genetic and 
environmental factors in the predisposition to venous thrombosis and 
confirms the polygenic nature of this common clin. problem. 
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TI Heparin- induced thrombocytopenia-pathogenesis and treatment 
AU Greinacher, Andreas 

CS Inst. Immunologic Transf usionsmedizin, Ernst-Moritz-Arndt-Univ. , 

. Greifswald, D-17487, Germany 
SO Haemostaseologie (Stuttgart) (1999), 19(1), 1-12 

CODEN: HAEMD2; ISSN: 0720-9355 
PB F. K. Schattauer Verlagsgesellschaf t mbH 
DT Journal; General Review 
LA German 

AB A review with 108 refs. is given on pathogenesis and treatment of 

heparin- induced thrombocytopenia (HIT) . Affected patients generate 
antibodies with specification against complexes of platelet proteins 
(mainly platelet factor 4) and heparin. The resulting immune -complexes 
activate platelets via the platelet Fc-receptor and also alterate 
endothelial cells. This results in massive thrombin generation and 
activation of the clotting cascade. Therefore, HIT patients have to be 
further anticoagulated . Hereto mainly 2 drugs are available: the 
recombinant hirudin Lepirudin and danaparoid-Na . Lepirudin is a direct 
thrombin inhibitor, danaparoid has mainly anti factor Xa activity. The 
main treatment options for HIT patients are discussed. 
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TI Thrombotic thrombocytopenic purpura 

AU Yeter M (Reprint) ; Bagcecik G 

CS UNIV HACETTEPE, FAC MED, TR-06100 ANKARA, TURKEY (Reprint) 
CYA TURKEY 

SO AMERICAN JOURNAL OF HEMATOLOGY, (FEB 1999) Vol. 60, No. 2, pp. 171-172. 

Publisher: WILEY-LISS, DIV JOHN WILEY & SONS INC, 605 THIRD AVE, NEW YORK, 

NY 10158-0012. 
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DT Letter; Jour na I 
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LA English 
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GA The Genuine Article (R) Number: 173RF 

TI Heparin- induced thrombocytopenia: pathophysiology and clinical concerns 
AU Greinacher A (Reprint) 

CS UNIV GREIFSWALD, INST IMMUNOL & TRANS FUS MED, SAUERBRUCHSTR DIAGNOST 

ZENTRUM, D-17487 GREIFSWALD, GERMANY (Reprint) 
CYA GERMANY 
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DT Article; Journal 

FS CLIN 

LA English 

REC Reference Count: 74 

^ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Heparin- induced thrombocytopenia (HIT) is a severe immunological 

adverse effect of heparin treatment. Recently the pathogenesis of HIT has 
been resolved regarding the mechanisms of platelet activation, the nature 
of the most important antigens and the involvement of the clotting 
cascade. HIT seems to be associated with massive generation of thrombin, 
which contributes to the thromboembolic complications . Based on these 
findings, treatment of patients with acute HIT should include cessation of 
all heparins and further treatment with an anticoagulant with antithrombin 
activity. Currently, the two most important compounds for further 
anticoagulation of HIT-patients are danaparoid- sodium and recombinant 
hirudin. 
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GA The Genuine Article (R) Number: WL892 

TI Characterization of the humoral immune response in heparin- induced 

thrombocytopenia 
AU Suh J S; Malik M I; Aster R H; Visentin G P (Reprint) 

CS BLOOD CTR SE WISCONSIN INC, BLOOD RES INST, POB 2178, MILWAUKEE, WI 53201 
(Reprint) ; BLOOD CTR SE WISCONSIN INC, BLOOD RES INST, MILWAUKEE, WI 
532 01; KYUNGPOOK NATL UNIV, SCH MED, DEPT CLIN PATHOL, TAEGU 702701, SOUTH 
KOREA; MED COLL WISCONSIN, DEPT MED, MILWAUKEE, WI 53226; MED COLL 
WISCONSIN, DEPT PATHOL, MILWAUKEE, WI 53226 

CYA USA; SOUTH KOREA 
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*ABS TRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Recent reports indicate that antibodies associated with heparin- induced 

thrombocytopenia and thrombosis (HITP) are specific for complexes formed 
between heparin and the heparin-binding, platelet alpha granule protein, 
platelet factor 4 (PF4) . As with other disorders mediated by immune 
complexes (IC) , the characteristics of the involved immunoglobulins could 
affect the ability of IC to cause symptoms. We therefore studied the 
class, subclass, and potency of antibodies specific for heparin :PF4 
complexes formed by two groups of patients : one with severe 
thrombocytopenia, with or without thrombosis, and a positive serotonin 
release assay (SRA) (Group 1) and another with mild or absent 
thrombocytopenia, absence of thrombosis, and a negative SRA despite having 
formed antibodies reactive with heparin :PF4 complexes (Group 2) . 

IgG antibodies were more common in the Group 1 patients (100%) than in 
Group 2 (46%) , whereas IgM antibodies were more common in Group 2 (81%) 
than in Group 1 (42%) (P = 0.009) . About half of each group formed IgA 
antibodies. In each group, the IgG antibodies were predominantly IgGl 
(82%); 42% were IgG3 . Only one IgG2 antibody was identified in a total of 
52 antibody formers. Antibodies of the IgG class were consistently of 
higher titer in Group 1 patients than in Group 2 patients (P < 0.001). 

Recent reports suggest that the H131 form of the Fc gamma RII receptor, 
which binds preferentially to lgG2 Pc, is found with greater than expected 
frequency in patients with HITP. Identification of only one IgG2 antibody 
among 3 8 antibodies of the IgG class argues against a unique role for 
antibodies of this subclass in the pathogenesis of HITP. The finding that 
titers of antibodies in Group 1 patients were a significantly higher titer 



than in Group 2 patients suggests that development of the full-blown HITP 
syndrome may require the formation of antibodies of unusually high titer. 
(C) 1997 Wiley-Liss, Inc. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Inherited resistance to activated protein C (APC) was recently 

discovered to be a cause of familial thrombophilia and is now known to be 
the most common genetic risk factor for venous thrombosis. It is caused by 
a single point mutation in the gene for factor V, which predicts 
substitution of arginine (R) at position 506 with a glutamine (Q) . 
Accordingly, the activated form of mutated factor V (FVa:Q(506)) is more 
slowly degraded by activated protein C than normal FVa (FVa:R(506)) is, 
resulting in hypercoagulability and a lifelong 5- to 10-fold increased 
risk of venous thrombosis. Previously known inherited hypercoagulable 
states, i.e. deficiencies of the anticoagulant proteins antithrombin III, 
protein S, and protein C, are found in fewer than 10-15% of thrombosis 
patients in western countries, whereas inherited APC resistance is present 
in 20-60% of such patients. The FV mutation is common in populations of 
Caucasian origin, with prevalences ranging from 1-15%, whereas it is not 
found in certain other ethnic groups such as Japanese and Chinese. The 
high prevalence of APC resistance, in combination with the availability of 
simple laboratory tests, will have a profound influence on the development 
of therapeutic and prophylactic regimens for thrombosis and will, it is 
hoped, result in a decreased incidence of thromboembolic events. 
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* ABSTRACT IS AVAILABLE IN THE ALL AND I ALL FORMATS* 

AB Recent studies have demonstrated a strong association between type II 

(immunologically mediated) heparin- induced thrombocytopenia/ thrombosis 
(HITP) and antibodies reactive with complexes consisting of heparin and 
platelet factor 4 (PF4) , a heparin-binding protein normally found in 
platelet-or granules. However, the frequency with which such antibodies 
develop in patients given treatment with heparin has not yet been defined. 
We studied the development of heparin : Pf 4 -specif ic antibodies in 51 
patients who received a single dose of unf ractionated heparin (UFH) during 
cardiac catheterization and were then given UFH or low-molecular-weight 
1 heparin (LMWH) again during and after open heart surgery. Eleven of the 51 
patients (22%) had antibodies reactive with heparin :PN when they were 
admitted for cardiac surgery; these antibodies were mainly of the 
Immunoglobulin M (IgM) class and were apparently stimulated by exposure to 
UFH at cardiac catheterization. Seventeen of 34 patients (50%) without 
preexisting antibody who were given UFH during and for 1 to 3 days offer 
surgery formed immunoglobulin G antibodies or IgM antibodies (or both) by 
the sixth postoperative day. Overall, 2 7 of 44 patients (61%) who were 
given UFH at surgery had antibodies by the time of hospital discharge. 
None of 6 patients without preexisting antibody who were given LMWH at 
surgery formed antibodies (p < 0.03) . However, LMWH was given as a single 
injection only on the day of surgery. The titer of the antibodies formed 
by patients receiving UFH ranged from 1:10 to 1:200, significantly lower 
than those in patients with a clinical diagnosis of HITP. Moderate 
thrombocytopenia was common after open heart surgery, but platelet levels 
in patients who had preexisting antibodies or formed new antibodies did 
not differ significantly from those in patients without antibody. 
Clinically significant thrombosis did not develop in any patient and HITP 
was not diagnosed in any patient. Antibodies reactive with heparin :PF4 
formed in only 3 of 66 patients (4.5%) undergoing other types of surgery, 
One of these patients had been given UFH 3 months previously; the other 2 
may have been exposed to heparin used to flush intravenous lines 
postoperatively, No antibodies reactive with heparin :PF4 were found in any 
of 108 normal subjects. We conclude that UFH is more immunogenic than has 
been thought and that patients exposed to this anticoagulant during open 
heart surgery are at high risk to form low titer (less than or equal to 
1:200) antibodies reactive with heparin :PM. Further studies are needed to 
determine whether such antibodies are clinically signif icant-that is, 
whether sensitized patients are at risk to develop HITP if heparin 
treatment is continued for more than I to 3 days or is reinstituted at a 
later date. 
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